Analysis of the in vivo phosphorylation state of rabbit skeletal muscle glycogen synthase by fast-atom-bombardment mass spectrometry.
The in vivo phosphorylation state of glycogen synthase was re-examined by fast-atom-bombardment mass spectrometry and a procedure in which phosphoserine residues are first converted to S-ethylcysteine. In animals injected with the beta-adrenergic antagonist propranolol, the phosphorylation sites in the N-terminal (N) and C-terminal (C) cyanogen bromide peptides were identified as the serine residues at N7, the region C28-C39, C42, C46 and C100. In animals injected with adrenalin, the phosphorylation of N7 increased from 0.6 to 0.8 mol/mol, the region C28-C39 from 0.7 to 1.2 mol/mol and C100 from 0.3 to 0.6 mol/mol. The phosphorylation states of C42 (0.7 mol/mol) and C46 (0.9 mol/mol) were unchanged. In addition, two further serine residues became phosphorylated at positions N10 (0.5 mol/mol) and C87 (0.5 mol/mol), which were not phosphorylated in the absence of adrenalin. Residues N10 and C42 have not been recognized as in vivo sites of phosphorylation previously. The results suggest that N10 is phosphorylated by a novel protein kinase which may be activated by cyclic-AMP-dependent protein kinase. The phosphorylation of C42 is likely to be catalysed by glycogen synthase kinase 3. The protein kinases responsible for phosphorylating N7, the region C28-C39, C46, C87 and C100 in vivo and the molecular mechanisms by which adrenalin inactivates glycogen synthase in vivo are discussed. Residue N3, a major site phosphorylated by casein kinase-I in vitro is not phosphorylated in vivo. This and other evidence indicates that casein kinase-I is not a glycogen synthase kinase in vivo.